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(57)Abstract: 

PURPOSE: To accurately test an A/D converter without being affected 
by noise by an inexpensive tester. 

CONSTITUTION: Resistors R1 to Rn connected in series are connected 
between a power source terminal 1 1 supplying high potential and a 
power source terminal 1 2 supplying low potential. The potential of each 
connecting point of the resistors R1 to R2 and an input signal Vin are 
inputted to voltage comparators C1 to Cn-1. An encoder 14 converts an 
analog signal into a digital based on the outputs of the voltage 
comparators C1 to Cn-1. A testing terminal 21 is connected to at least 
one of the respective connecting points of the resistors R1 to Rn. At 
the time of the test, a prescribed potential is impressed to the testing 
terminal 21. 
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l=. h4ffl ; f-2 1 al=T-X hStiV t 1 . -rX KSiS^F- 

2 1 bl=-rX hSti V t 2 S-^x.*. -t LT, -rX^t 1 
514. I C1 6A>6ffi*$*tfcffi*m-§-Do u t £5Sgi 

[0 0 5 2] *r. TXh4T?2 1 btfX hStlV t 
2tLT5VH?l5. -T-54:. StaR1*"e>StaR1 
2 8H©«-Slia^©a-{flrvi ~V1 2 7I4. ±t5Vi 

<c*. — faasjg^i 2©aai4. ovT?fc-5*>&. 

^ — Kb CSttR2 5 6fc£&Rb0>?MU0 ©Sfilv 
b o t t o ml4. SVx {1 280/(1 280 + 1 
0X128) ( 2. 5VI=3t*«. 

[0 0 5 3] ftot. ffiStRI 2 9~R2 5 6©#gflSi 
Jfilffl© 1 PSil3©mt4Sl4. (5-2. 5) /I 2 81=* 
y. $52 OmVfcJEf*. -tCC. C©«flSI=i3L^-rX 
^ 1 5l=<feyA/Da£aS©ataR1 2 9~R2 5 6®J 

[0 0 5 4] Jfcl=. xXhSa^F-2 1 alCf^HfiV t 
1 tLT0Vi4Ai. f-Si. 8StRl 2 9iN&S!n: 
R 2 5 6 lffl©#ffiS!^©mtt V 1 2 9 ~ V 2 5 5 14. ± 
tOViftS. -7a. «S48I^-1 1©fg(il4. 5Vt»fe 
/-KA (SitRatSftRI ©S,^) ©^ 



(6) 



7 — 326970 



tit V t o p 14. 5Vx ((1 0X1 28)/(1 280 
+ 10X128) } CJ;!). 2. 5 Vl=34*5„ 
[0 0 5 5] (Sot. fifitR1~R1 2 8©«-&iBJ£fH 
© 1 Kfa©3fc£l4. (5-2. S) /I 2 8l=J:'y, 
»2 0mVi:£S. f Zt. CtDttffllcfeUv-CxX^ 1 
5(=J:yA/D3E^||<OSfitR1 ~R12 8W<DtZ. b 

[0 0 5 6] TXHW2 1 atOVmtg 

SiR 1 ~R 1 2 8«I<Dt-x H$ftofc«l=, fx hiaB- 
2 1 blC5 V£-5*.-Cj8fitR 1 2 9~R2 5 6ffiiJ©-rX 

h*fToTti«fcl\, £fc. fX(-lS ; F2 1 aCOV, -f 
XK4»?-2 1 bl=5 V$^B%|=^.jfCA/D3E»Sg05f- 
s\ h*froT*«fcl\, 

[0057] fiu c©Ji£-i::i4. x>n-$ri 414. 

BEJtlSSC 1 ~C 1 2 8<7)UJ*ii#P 1~P1 2 8* 

tv* ju«#i=£»-tsas«-fc. SEitsisci 29- 

C 2 5 5 ©tti*«# P129~P255 £~r is* ;HI# 

©tftfSLlV, BPS, x>=j-$M 4I4, 2 0fl)7e«; 

>v hx>a-*»aWMM- -5* 3 -5. 
[0 0 5 8] (b) A/D3E&IS<0-rX h*i»X.fc« 

©aftsaffffiHcfci^-ctt. has* 2 1 a 1 2 1 b 

li, Vtop = 5VxO. 75 = 3, 75 A* 6 Vb 
ottom=5VxO. 25 = 1. 2 5 ©SBffllcRS Z 

[0 0 5 9] 1 pgSS8©mfitSl*, (3. 7 5 

-1. 2 5) /2 5 6l=*y. &1 OmVifti. ±2 
©*5IC. #38W©A/D£J»S©-rX.h2r&[::.fc;h. 
fi. TXhag^-2 1 a, 2 1 bJ=-T-Xji^C,BfS?H4t 

WiD-r*ctr=«by, =-x hsticasi+si pgiaosas 
£. a»iof^B*i=*j(t*ipsiiroa(4s«kyt**<-r 

[ooeo] ttor, <ei=. a«ni'ffi»&ni:fttt'-c. 

ipgEI3ri:l=A/D3feaS9©-rXh*fT5ii^l=l*, t 
X$I4. 1 OmV£lT©aS-CA*«#V ] n 
lt*Uifc&fct*©l::*tU #SSW©-rX h^St?. IPS 
SarilCA/DSaS©-rXh«ff5a^f=li. -rX$ 
te. 2 0mVJ£lT©«aT?A*iI#V I n *5-*.;h.[*£ 

y«. o*y, *«s©f^ h7ja5i=**i.«. fx$ 

14. «E*©¥fl-©«S£*rLTlVtUiJ:l.*. 
[0061] fcfc. *HJfi0ijT?(i, -fX hag* 2 1 a t 
2lbl4. I C©rtSBl=fcavc8(IS!Lf=j6<, i crowap 

ICfclvC&fclR 1 2 8tffitftR1 2 9©Rfll=. X-f^f 1 



CC] 0514. #SS9i©353©Sffifi!ll=flB:b.5A/D 
3£»S*^Ut:^-6. £1*. 05©A/D3fc&3S©tSjS 
iroLxriS^S. C©a/d£&«I4. I cnKflMK* 

ft-cus. sagas* 1 i ictt, i c©M.^e,su^ 
©3*Stt (MAlfsv) j&<Epiin$;ti. saaai*i 2(c 
I*, i c©n^&ffiu/<;u©S^mtt (0>JiU4ov) 

[0062] siias* 1 1 ta3sas*i 2©rai=i4. » 

titRa. Rbi. nliOTfitftRI ~R nAt-f-^HiSJlJ 
l=SiSI3F*tT^« 0 StaRa. Rbl4. EJUSS***.*: 

«ft©isgaii=ffia*K aa<i# (7-+-pyfi#) ©u 

^U$ata-C#«l5a©±fSi:TlS*3itf)-CL^. 

[0 0 6 3] «oT, A*fi#©SltB$iSffl$a*ISf=?S 
mLfctMa^l=l4» «tSRa. R b 14=^51?* -Si # 
1=. A*fi#©fl3ai=tEi:rStn;Ra. RbWffijftte* 
SSfflT L A*i«#©fcfflSEffl -5 C k *<T* £ -5. 

[0 0 6 4] n<I©j£6iR 1 ~Rnl4. A/D&&S© 

PSiffla*a«>sfc»©t,©-efe4 0 mz.it, b^ha 

/D&jft«-l?l4, 2 5 6{I©jgtaR1 ~R2 5 6j6<jBS 
C©n<@©£taR 1 ~R nl4. /-KCStitR 
a k R 1 ©S.1@!^) A £./ - h* (StitR n £ R b ©i$3H 

jS) B©rai=qjjp$^5^£Es»m-r*o 

[0065] *«tn;©n-ie©«3gi^©3*© 

1 m (0iJ*.l4£iaR 1 2 8 k R 1 2 9 ©&$>£) tmiM. 

as*i i, i 2kmmz.it. fw*i,^^2 2a. 

2 2 b*<jS^*itTO*. CMOX-f7f2 2a. 2 
2btt, $IJffiH5]8&2 3l=*oT$IJ»*+L-5. ®lffll[H]^2 
314. I 0©*$ CxX*) A^^xX haffi*2 4*^U 
tAA **i«©#lcSrJLNX. X-f*;f2 2a, 22b 

[0066] &ffifit©n- m©siiis^©?nav 1 ~v 

n - 1 I4, -tft-Pftn - 1 te©SJ£*fc®3§C 1 ~C n — 
1 ©3%©iJf5£©— 3l=A**H-5. A*«#V 

I n(4. I cronfiffA^A^aa*! 3£tf-L-C»Eifci& 
SC I ~Cn-1 (ZA7J$*t-&. ffioT, #^©SBElfc 
KSC1~Cn-1-C?l4. 3©«^j|a©Stti:A 
*S-i-V I n©mi4A<Jt«**i.-5Ci:l=)Ei:-5. 

[0 0 6 7] ■?•©$§£. «-mffJ±««C1 ~Cn-1 
14. A*fi#V I n ©attitfiff^©«!!SH^©Sfit J: y t 
*#lttll4. Bl/^ (XI4i£U/<;u) (D«#P1~P 
n-1 *tb*U i3»l=, A*«#V I n©mtt*<gfS© 

m.tt^©ma*yt'h$(tii.i4. isu^u (xtt^u-^ 

VU) ©®#P 1~Pn-1 * ititftS. 
[0 0 6 8] &SEJt®SC1 ~Cn-1 ©tHAS-i-P 
1 ~P n-1 14. x>3-yi 4lcAA*^-5. x>a 
-^1 4I4. «#P1 ~P n -1 &-tV*)Is3- Kl=^ 
iU m («IJ*I48) t«y H)f5*iM8tDou t « 

rnn-r«. £7, si^^sui?3*+?A>ya<-r4fc 
to. A/D^as©*#tt*JUT©«fe3i=issr-5. m 
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SfitRa, Rb(DSStfil*-t*l.-e*L1 280*- 
A. n=256. &iaR1~Rn<D&jftffl£-t*v?;M 

i*, wurei i £, «tsi 2 a tssti 2 9<osf.ia^ 

fc<D(HI=SlM*+l, X-f<^22 bl4. Sfit12 8i« 
fitl 2 90)SSdi, BilJfi^l 2 t05fyHrff,^$^.5 

CO 0 6 9] (a) H6I4. tX h^OJW^^-ft 
CD-Cfc4. fX5 1 514, A/D3EftSA<JBjS2F;ttfc | 
C1 6(0**459^1 3t=A*g#V I n*-§.jt.i.i:*lC 
fXI-J|?24l:^vf22a, 2 2 b £&&C:ft|ffll 

■fSfctoa)*jfflifi-^*-5-*4. *lt. irX$M 5(4. 

1 CI 6A^6tiJ*$*i.fclil*«^-Do u t 2HSKLTA 

[0 0 7 0] 51*. X-fyf22a$t 

>fcU X-f 2 2 b St7it4@t* f X KJS? 

2 4IC-5A*. S«l[I]f&2 3l4. 3»fltl:SlJL^X 
-fvf22ai*VtU X-<yf22b*t7i:t 
■S. 

[007 1] SISRI^&fifaRI 2 8fB)<D# 

ffilffi^ajattVI-VI 2 7(4, ±T5Vfcfe5. - 

tj-. taaisa^i 2©atn*, oveis44»&, y-h*B 

(SKR 2 5 6 igftR b ©&aftjj?0 <0m<4 V b o t t 
oml*. 5VX (1 280/(1 280 + 1 0x1 2 
8) } l=*y. 2. 5VIZ34**. 

[0 0 7 2] «£-3T, ffifitRI 2 9-R2 5 G<D&&m 
&fS<D 1 |iSal©Si4gtt, (5-2. 5) /I 281=* 
l J. ^2 0mVi<E5. 

[0073] -tc-e. w<D«SUCj3UrT-X* 1 SIC* 
y A/DSCSillODSiaR 1 2 9~R2 5 6i«)fXhS 

[0 0 7 4] JWC. -rX* 1 51*. M«;f22 a £*■ 
7fcL. X-<V^22b**^i:-r-51i#*7 1 XhaS : f- 
2 4l=#*4, MMBM2 3I&. HHMM-Kg-dlvCX 
■<t/f22a^7iU X-f7f 22b*t^it 
5. 

[0075] -T-Si:, ffifiiRI 2 9fr&}giSR2 5 6 fffl 
<D«4g!E8ja<D&tfcV 1 2 9~V.2 5Sli, £TOVifc 

5. — nawa^i i romiiii. svt»fcs^e>. ./ 

- KA <jg&R a irffiKR 1 0>&&£) (OSiftV t o p 
It. 5Vx { (1 Ox 1 2 8) / (1 2 8 0 + 1 Ox 1 
2 8) | icty. 2. SVI=3**S. 
[0 0 7 6] ftoT, SStR1~R1 2 8«>*ttKdm 

© i pgliaa>SttSti4. (5-2. 5) /i 28i=«fcy. 

ift2 0mVfcfc.5. COttfiSlCfclvCTX* 1 

5l=«kyA/D^»S<0«fi ! tR1 ~R1 2 8fflS©T-XK 

[0 0 7 7] 7-f7f2 2a£t7, X 

-f^f2 2 b$^->J=LTfiSiR 1 ~R1 2 8$J(Dt-X 



b$^"PI=LrSfitR1 2 9~R2 5 6fi3(D-rX I»£?t 

[0 0 7 8] (b) A/D£&8<DtX f>£HS;lfc& 
©aftM-ft&lrfcl^Ttt, «OTIIIS&2 314. X-f>y*2 

2a, 2 2b£*|c:*7&*«t|MB-**TXMI?2 

4f=^S.«. 

[0 0 7 9] fi£or. A*fi#V I nroUK;u4ttfflL 
JHI*l=X&L1»«*3MBnf*. V t o p = 5 V 

xO. 75=3. 75 3^6 Vbottom=5Vx 
O. 2 5=1. 25©$SHlCj^S$^tS. 
[0 0 8 0] CIDat. 1 Kira<DSiftgl4. (3. 75 
-1. 2 5) /2 5 6l=«fey. $51 OmVifc-S,, ±21 

<o«k5l=. ^fseflcDA/DSESiSro^rxi-^riifcj:^ 

14, X-f?^22a, 2 2 b<33^->- ^-7*$IJ^-f*^ 

fci=*9, t-x KB#j=s3it* i pssntoattss. a»ab 

[0081] «£ot. fii=. aJMMtftfcni:*{t-c. 

ipgiariicA/DSEasojTxssftaii^ictt, ^ 

X*I4. 1 0mVJUT«)?Sa-eA*il#V I n*-§-x.«: 

UrtlCA/DSe&ScDxX h*ff5«*l=l*. -rX-5> 
14. 2OmV6lT(0fflST?A*«#V I ntUiUU 
y«. o*y, *S5Mfl5TX h«ttG= <fc*U4. 
14. ft3feffl##<»S££*LTlvh.l4.fct.\, 
[0 0 8 2] *3Sl£0«-ei4. X-<v^roSBtl4, 2 
-3|z|gSU-CKWUfc>b<. 3 0Bl±.KI+5Ctfz<fco 
■c. s &i=«ivRffi«)«»»©-TX$r tfx h-c^s £ 
*l=. J 4 Xl=3*LT*,3£<>S-5o Cfl>i§^. X-f** 
14, SLM=K9UI=tttl«4u *0>iSaW4. £3538^-1 1 

ju*«i«wi 2i=««!**.-5. H5ij^«i*tifc 

X-f y?0«4K||AH:. SaR1~Rn<D#gafi«)5 
[D] H7I4. 4:|im0!>*4a>9dK«l=fiM3«A/D 

<DA/Dj3£giglcafflLf=4iCD-e&'5. *f. B7©A 

i4. i crticjB/ataFft-cu*. Siiaa-?i 11=14, i c 

ft. BiSSa-T-l 21=14. I C©nSKr> &ffiL^U<D£^ 

[0 0 8 3] SM3^1 1 ^1:9^7-1 2 0MI=I4. % 
fitRa. Rbt. n^OiSt/tRI ~Rnjb<-t*v-fitxB5iJ 
l=&4S!£:h.rU£<, giSRa. Rbl4. E5"JJSSI$tv7= 
Stt<OM^I=iBa*ft. (7tniffif) (01/ 

[0 0 8 4] tfc-oT. A7Jfi#0)«aiSEfflSg*PlI=?S 
«LfcL^^I=l4. fittRa. R b l4=F®-t*fc€. 
l=. AAS-troaiSllciSC-CStaRa. Rb©Stfiffl^ 
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UV L A*«#©£tiiS6ffl£9ito 5 C t -5. 
[0 0 8 5] nlOiiR 1 ~R.n!4. A/D^&g© 

kfflroffifcxR 1 '~Rk'4«. #}gtitR1~ 
Rnl=atJUI=»tt**fCl^«. 0lJ*li. 8tf*i»hA/D 
3E»»-CI±, 1 6ffi©SJtR1 ~Rn (n = 16) 
16lfl)StitR1 '~Rk' (k = 1 6) tf&mbtS 
5. £*.&©ig$tRl -Rn, R1 '~Rk'li. /- 
K (Sfct R aiR1 ©&$!;£) At-/ — K CJSStR n t 
RbmSfifi) B<DIHlClMQ3;h.5affi£#EE-f -5. 
[0 0 8 6] «-jS$tR1 ~Rn©n-HH©8il8 

^48*2 1 1=838 Stir I^S. VfflUMteiifc 
nffiWgfitfflSlR 1 ~Rn©tf>|H£ C^Jittf. n*<1 6 
©St. «fiiR 7 tR8 ©£«!£) t-tit* 2 1 Iz 

[0 0 8 7] #&itR1~Rn©n-1®©Jfi&iSi©fl 
tfcVI ~Vn-1 li. -tiK^n-lffiKDSffiifclSSC 
11-C1 Cn-1) ©3fc©BfS©— 3f=A**tl 

1 3$^LrSJEtt:SSC1 1 ~C1 Cn-1) l=A* 
HEot, «4(I9l£M:fillC1 1~C1 (n- 
1) 3©J83@!j£©St&i:A*Hi^V I n© 

$ ft £ C £ 1= 5. 

[008 a] *o>mm* s-sattsisc i ~c i (n- 

~Pn-1 SfflAU 2»l=. A*®#V I n©S&A<i5r 

£©8sK£©att«fcy4,/jN£[t*.ii» ffiu^u cxiiis 
l^u) ©®# p 1 ~ p n - 1 fctaa-r 5. 

[0 0 8 9] #aEEl±«SC1 1 ~C1 <n-1)©tt 
*1I#P1~Pn-1l±. 4al=AA£*. 

4tt, «*P 1 ~Pn-1 $fv5i^ 
a-Kl=WW-*. 

[0 0 9 0] |^*SI=. *SS1R1 '~Rk'©k-HI 

©lg$5!j5©a&V1 ~Vk-1 Its •S-ft-eh.k-l <I0) 
®EEtf:l8S&C2 1 ~C2 <k-1 ) ©dfc©i?rS©1o 
l=A;&S;h,5. Sfc. A*<I#V I nl±. I conS?^ 
6A*4S^-1 3£fl«LT»BEtt88C2 1 ~C2 <k- 
1) I=AA£*t.5. (Sot, 4*©HEifc®Sc 2 1 ~ 
C2 Ck-1) TJtt. fc5l-3©8i|6!jS©S&i:Art« 
#V I n©S*4a«tfc«2?;h.<5:: £!=£-&. 
[009 1] -t©*3£, #$EEifc®S§C2 1~C2 (k 
- 1 ) l±. AA«#V I n ©mtt*<BfS©SS!^©a(4 
<fcyt*£i+;fcl£, Bu^u (xttiEutjiO ©g#p 
1 ' ~ P k - 1 ' Stfl* U 3£l=. AiftV I n ©^ 

(xiis uk/u) <om-%pi '~Pk-i 'staa-r 



a. 

[0 0 9 2] «-®EJ±«&C2 1~C2 (k-1) ©ft 
*ff P1 '~Pk-l '|±, 4bl=A* 
**t3. XI/ zj -5*1 4bf4. fi#Pl '~p k -i ' 

$fy*ju3- R=£&-ra. **w©A/D^gisi= 

» mftm i=*j it s i pass© mtis *yt*#<-r*ci: 
oi=issL-csiB3Lfc^ **«»«■* =fcK* or. 
i=, y-fXi=*tLr*ii<fc.5. erotic xxmhs^ 

l±, ^-KAt/-KB©ra*iS^I=»air-5«t5l=L 
[E] 08 It, *$BBjj©sS5©||!ffi0!ll::fl5;b-&A/D 

©A/D^asizjafflLfctw-efc-s. 08©a 

/D^»S©filfiei=oL\-C5E'<4 0 C:©A/D^»SS 
©#1-S|5A^SU"<^©aipSfi (fiiJx.(i5V) A<Ep*n$ 

[0093] aaaig^i i ^un^i 2©ia(=tt, s 

ttRa. Rbt, nfflroffifitRl ~RnA<-C-tt^ f tlH5lJ 
l=S8!*tfC^4„ ffitSRa. Rbl±, ®5lJSiK$4xfc 

aja©ssasi=B2ia$+i, (r-^n^a-^) ©u 
^<;us«feaT?#sii!H©±is4:Tis*a%«>rui.. 
[oo9 4] u,T. A*ii#©^aatBH*a*isi=5S 

iz, A*e^©ssi=jci:-cssiRa. Rbrogtsfit^ 

[0 0 9 5] nffl©JStitR 1 ~R ntt, A/D3£MIS© 

Bii»*^:**M=a;«)^fcto©t©-c35*„ *fc. mm 

»ffl$*tfc l <l©fitSR 1 ' ~R k ' i><* 48ft R i ~ 
Rnl=36?UIC«S8*+iTl^. WAIi, Stf-yhA/D 
*»»Tfl*, 16fifl)gftR1~Rn (n = 16) 
1 6fl©StaR1 '~Rk ' (k = 1 6) tftoBbtt 
•5. Z.*l$i<nmSiR*[ ~R n, R 1 '~Rk'l*. J — 

K (tgttRaiRI©^®^) Aiy-K (SStRnt 
Rb©ft^Mi) B©WI=WJ!in**t*aiI$»E-#-«. 

[0 0 9 6] *fc. C©A/D£&&l;JU «tfttRa, 
Rb, R1 ~Rnl=365lJlcSfi!$*l-SX-l' V^2 2- 
a, 22-b, 22-1~22-nStLTl^4. C© 
X<«/f22-a, 22-b, 22-1~22-nll 
MW9B2 3 l=J: y B&fzsf-;' • 4*7A(M«p«4i.«. W 
«PlHlK23I4, l c ©£1-8)5 (-r-x^) A^&t-X hJa8^ t 2 

4$^urA^$ti«T-x se#i=s-^ur. 

22-a, 22-b, 22-1~22-nDt>-t7 
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[0 0 9 7] fcJgfaRI ~Rn©n-HI©jgS@!jS©a 
V 1 ~ V n - 1 It, *il?iln - 1 ffiCOtSBEltKSc 
11-C1 (n-1 ) <D?*><Dm%<D—OlZ*.AZtl 
■So *fc. A*{f#V I nli. I COift-UfrbAJiffi? 
1 3S^UTSJEitlBl*C1 1 ~C1 (n-DlcAfc 
ffiot. «-fr©mEEJf:«SC 1 1~C1 (n - 
1) fc£— :>©&!S!jS©attiAA{I#V I n<D 

[0098] iCfil. fttEitJSSC 1 ~C 1 (n- 

1 ) i*. aas#v i n©at4i<3fsroai)s^romtac<fe 

~Pn-1 *tU*L, ffil=, A2Ht#V I n(Da<4A<Bf 

s©isja£©aia*yt^;*it*u& eu^u cxi*is 
i^u) ©«*tp i ~Pn-i sma-r-s. 

[0 0 9 9] €-affiikKSC1 1 ~C1 (n-1)©ffi 
*ifP1~Pn-1li. X>3-^1 4 alcAA**! 
■5. x>=j-$fi 41*. fitPl ~Pn-l £-ri>$r;u 

[0100] mmiz. #»kri '~Rk' ©k-i m 

©J£JS2jS©S&V 1 ~Vk-1 I*. ■S-ft-Pftk-HKD 
SIElfcSSC2 1 ~C2 (k-1 ) ©?-fc©f?rS©— "3 
KA^S^S. *fc. A*tf#V I nil. I C0)*1.8|JA% 
SA^iS^I 3«tfLTSEifc$RSC2 1 ~C2 (k- 
1 ) l=A***i«. 5Eot. «-*©mffiifc!!M§C 2 1 ~ 
C2 (k-l) -cr±. a5S-o©S^©Stt<kA*<i 

[0101] -t©i|6£. «-mfftb«{»C2 1 ~C2 (k 

- 1 ) It. A*«#V I n©1H4A<0fS©gja^i©at4 

i ' ~ p k - 1 ' * ma u fficu Aara-n-v i n ©a 
G*<fijf2©Siis!^i©iaa<feyt^*it*T.(i, 

(XttffUXjb) ®MP1 '~Pk-1 ' &tiijl+ 

■5. 

[0 10 2] <&SEEifc«SSC 2 1 ~C2 (k-1) ©ffl 
TJfl-^-P 1 ' ~P k-1 'it. x>a-4Ti 4bl=A*i 
**.5. i>a-jfl 4bl*. •B-§-P1 ' ~Pk-1 ' 
*f*9»jua- KKftlWS. **M©A/DSmSI= 
.fcftiS, 7-f7f22-a, 22-b, 22-1~22 

- b <T>*> • *7imm?&Z.blzj:l), fX hB#l=fc 

it£i BIIS©atig£, a**ft*l::&lt*i BUS©® 
t4S,fey4,*$<-r-5Ci:A<-l?*S. t£fc\ ^SififiHT? 
I*. X* ??=•©»(*, StaRa, Rb, R1~Rn©» 

tmctumiitzff. 2ojsi±T?abtttf, isL>aa©« 

ffite©T X* t?xX ST? t mz/ -4 Xiz*i LT8 < 
I*, $3©Hifi0H (El5$#BB) ©«fe5l=SSILT*<fe 

I*. 

[0 10 3] 

[SSSSS©^] £l±, ltt^Lfc*dl=, *SSB.8©A/D 
2ESy§&tf*©T;* h1S&lz .feftli. Jfc©<fc5fc3!i3i£ 



■o\z7-x m»t»it, sa©ta?SfTX h^iztt. tx 

y, ssuh-Jt-a K^icfcit* i P8iia©mteg£, a« 
»flip»i=6it« i mwonmm*. y < -r * c 

[0 10 4] H5iJS«!*+ufcStit©«-JSl|@i^©'> 

^raax-r *^^©^> . 4-7 ctwp-r « c t. 1= * y „ 

[o 1 0 S] fi£or, *S8iIB©f X hAttm unirfc 

PSS5wti=A/Dsegis©^ h*ff3ia 

C£3fe«fe y ft l^MK L "C I vfctf J: L *. 
[0106] C^lcfcy. AAffl#l=/-fX*<Jg±L& 
^S^lCfc^Tt. *fc, SlEil©i|SgA<-5-WS4f«fc < 

[si ] *jssfl©mi ©ssfi«i=«*>*A/Dsea»s 

^ ' 



[02] @ioA/DSM©fx K^©*?-r«^-r 

[EI 3] ^fS^©m2©Hl&«lil=^'&A/DSg|^$ 

[04] SaOTA/DSE^S©^ h^©«fc5f 

0. 

[05] $fS^©S3©Hffi0!ll=^SA/D^mi»$ 

*rig»ia. 

[06] 05©a/ds&ss©t* h^©«ta-r**-r 

[07] $%^©m4©Hi&0!||=^SA/D^li$ 

iSf ®s&ei. 

[08] *jBna>ff5a>MikMicfli47«A/DKaui« 

[09] £3fe©A/D3E&S£jj*-ria]S&0. 
[»^©ISiB^] 

• I c, 

■fx hsa^. 



11.12 
1 3 

14, 14 a, 14b 
1 5 
1 6 

1 7 

2 1, 2 1a, 2 1b 



22a, 22b, 22 — a, 22— b, 22 — 1~22 



< t0 > W7-326970 



— n 
2 3 
2 4 



•fx m=F. 



Ra, Rb, R1-Rn, R1 '-Rk' —jefit. 
C1-Cn-1, C1 1-C1 ( n -i) f C21~C 
2 (k-1) -®Eik«So 



Ml] 



[[32] 




II 



2 la 



Vt2 



[0 3] 

B 
f 

-Vln 

^ 



=c 



n-2 



Rn-J 
Rt>4 

I2 



^2 



Dout 



I4 



Oout 



Vln 



13- 



Vt 



2L 



'IS 



□out 



Vln 



13- 




2Ic 



16 



[05] 



[EI6] 



* x * 



Vln 



13- 



24 



— 15 



Oout 
AT 



_I6 



2!b 



— 15 



Dout 



^16 




Dout 



(11) 



2 6 9 7 0 




(so int. ci . 6 N»e« /f wsas^ f i aws^ffim 

H03M 1/36 



cotiz»] a* 7 wis 3 b# 

C»fTH] ¥^1 3*Mfl20B (2001. 4. 2 0) 

^7-3 26 9 70 
[4*1130] ¥#7^1 2M1 2H (1 995. 1 2. 1 2) 

fim«Kfi« 7-3270 
[ttiM3#] ^¥6- 1 1 9 3 8 3 

[giisftif#Hss7ji£] 

H03M 1/10 
G01R 31/316 

31/28 
H03M 1/36 
CF I] 
H03M 1/10 C 
1/36 

G01R 31/28 C 
V 



CffiUlH] ¥Jifcl 1 *P1 1 R2 6H (1 9 9 9. 1 1. 
26) 

HMSttiEl] 
HfIE*tSlS3!I«] HSHBS 

[«iE*j£3 3£jg 

[ttiErtSI 

[ftmt#<D«8ffl] 

KiE«aostn:©«-aiSi^u=fe it-Sinai 7-7-a yfi-^- 

3E«»©«fct©*lgJKjS©5 < 4: 1 1 olcf-pin 

*jmw a - i s^iatf s a/d seas. 

[§l#2i2] 3ifMBEE£#ffi?-3«»©«ta4:, 

^rfflea&(p«Sto-6g£g»3-ttafg2¥Rfc 

*^fis-r*^i *^f8ir-5 A/Dieas. 

[m*4i 3 ] meiufcattttf*. % i att * 

SB 1 flfr fcm 2 MOL&Mfc-t -5£ 2 SB^i 0MI=ftM» 

WEfiaMM*, Blsssisa^tfriatSJaroSfitro^S 

«2jS©5*©1 -3^Si»*1**X-r^^i:, mBX2« 



©a/d stag. 

2»i4ff^i=j3ixrtt. itrsBf-x h«T«AttLfettn 

C 4: A/D£&g©f-X h*S£. 

j£©3-fc©'J»& < hi, 1 -3«ft«U ■?•©#»? StLfcJS 

7- X hftlcfcHTIi, t Xh¥SI=«feyS5±LfcfiFrSia 
<fc£«-fX hSSB-lc-S-jttttf&f-;* F>ttH\ 

aftiMt urtk »»f * ntzmmti i= & it * a-f- 
x Mi?*:si.ii=aML-ciMt*ff3 

Cfc*!|#ai:-r*A/D^a»©f X h3». 

f-x h^®*>&#*e.*is©#i=j: y tmzn&mm^ 
■f X h*|= fcHTI*. iijiBM»^si=*yiaiB«a©*s 

ta©-«?*S»*t*fc«S3T?f-X 
Cfc£1$«4:-t*A/D3«fc&©fX h^S. 

[a*3g7] mi Btt£&te-f ami wwirfc. 
% 2 gift seas?- sm 2 Basaa? £ . 

si.M=EyjSiB!?jx-sc4:i=^ymi yj^^jgL. 
-3. train yj©-asAtMiBmi ggstaamztftEtefts 
^fc>c«fcy#fe^a^^^<c-s^{a(=i6ag?^.-s 



5iM=ia9jgiajFft-5cfc[=«fctj%2?ijfcafiEu 

fflasa&cosn atitat;m8B«ijBKp%2«at(0'fraiaja 
a2aa<p»gDa^i=at6-r.5«[»(oa^fi#^M^-r 

3att£iMS-r&3si fx nsre-jr. 

ff>iE«nao)% 2 aafr s. & annsac 2 gii<pfflaam=%iia $ 

*u mmtiL»m&2&mfrziz&m&&2m<Dimizm 

4att£0tife7*-&j62f X h^^: 
$jyrfr3^fc£!ft«j:-*-SA/DgE&|g. 

<> ffliEguatti*. missi a<fti=3PL rarest 

•581*15 7 1=3588(0 A/ D SE»3S. 
%2B(a^<S-r-S3B2ailffl?j:. 

hhiessi ar/%2aagas?-(PWi=5LMcis?ijg«ijFjt. 

miEffljttg>aR<o#aiaiai=^^^fii$»., fro. 
friBT^- a yjg#<oatt k maa«»g>%st<p#««;^ a> 

ffiisaaacpaft^sf s?»;^^^=%&■r^5x:■/:3— 
*'fc, 

•3<ow»=giBi^^ H!riaa2sa5a : ffcMSB^ja<oafet 
<pg@jso a -so i ogaafticaia-f & c £ iz& m «r 

fx HH»*tiHW*f X hag?- j:> 



1 M»2X'f 'yf<P5*><01 Q^>«a8tcL> TffllE 

$m{ia-r-5ci:$#aj:-r.5A/Dga3i. 

a 2 aa am 2 aaaasiff- ^ . 

ffrisa i &tfg2 aasaa?-<ppjii=5c^tci[yjaia^^.. 

ffrEia&(o«ft<o»afii^[i=-g-n-g^.g^$^ fro. 
*hb7*o y<i#<oaa^iBrEffl»<o«a(o»aiBtiS(p 

m&?sinmm*kitin&&<D&tK<Dmm&o>?i->G> i 
E^»g)«fi(ogiiai^g?3fe(oi o^miami ma^aa 

!B«l»<0gSLfl)^^(P5i&(01 o£fiiIBE%2Bftl::fft 

gaattnst=fc^Ttt> nrB«natf»2X'fy*tt. 

zkztmk-t%A/Dm&&. 
[Bt*ai 2] fflgBggiaaij:. atu^i/tosmma 
•gfeu. tBrc>2«fttt. «u*jMMMHitt-ga*= 

[BRUM 3] mi fx «ttt«t>f j6 

f2fx sta^j:%2aa^«<§-rs%2a3iia : ?-<pig 

fxhw:, fnsm2^x mri=iwa»i aa^«<& 
u HfHHiaag)SS2afit(DTXh^ff5 
cfcs^fc-r^A/DSEms<pTXh7?a. 

2 «ttt«<W*»2 MBiqFg)iBlcglM=tiWl=1MII 
fei>r> 



Aram i ajgas^fcfftiEflaipatfrpgaajsg? 3 t,<n i 



